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[57] ABSTRACT 
An apparatus for sterilizing ?uids comprises a radiation 
chamber which comprises a source of ultraviolet radia 
tion; a housing surrounding said source and including an 
inner casing permeable to ultraviolet radiation and 
bounding a channel with said source, and an outer cas 
ing surrounding said inner casing and forming a treating 
space therewith; a conduit for conducting a stream of 
gas containing molecular oxygen through said channel 
for exposure to said ultraviolet radiation to produce an 
ozone-enriched gas; a conduit for conducting a ?uid 
through said treating space so as to become sterilized by 
the ultraviolet radiation; and a conduit for introducing 
at least a portion of said ozone-enriched gas from said 
channel into said treating space to become united with 
said ?uid, whereby said introduced portion of ozone 
enriched gas is again exposed to ultraviolet radiation in 
order to produce an increased content of ozone in said 
ozone-enriched gas and an additional sterilizing effect is 
produced in said ?uid. A process for sterilizing ?uid is 
also provided. According to this process, a ?uid and a 
gas which contains molecular oxygen are irradiated 
with ultraviolet radiation and are then mixed together 
in order to produce an additional sterilizing effect. 

9 Claims, 1 Drawing Figure 
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APPARATUS FOR STERILIZING FLUIDS WITH 
UV RADIATION AND OZONE ‘ - 

BACKGROUND OF THE INVENTION 

This invention relates to an apparatus and a process 
for sterilizing ?uids. ' 

It has been proposed to provide an apparatus with a 
radiation chamber in which the disinfecting properties 
of both ultraviolet radiation and ozone are combined in 
order to sterilize ?uids. The radiation chamber includes 
at least one source of ultraviolet radiation, and a hous 
ing having an outer casing spaced from a uv-permeable 
inner casing. The inner casing of the housing is spaced 
around the source in such a manner as to form an inter 
mediary channel, and a ?uid is conveyed through the 
space between the casings. The ultraviolet radiation 
forms ozone in the gas, and has a sterilizing effect in the 
?uid. The ozonized gas and the ?uid emerging from the 
radiation chamber are then combined to a separate col 
lector vessel. 
The proposal mixes ozonized gas and ?uid away from 

the radiation chamber. Because ozone is highly unstable 
and since the reaction which forms ozone as a product 
is reversible, this prior-art proposal fails to utilize the 
full ozonization capacity of the gas. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide an 
extremely economical sterilizing unit by, on one hand, 
reducing the expense of the previously-described appa 
ratus and, on the other hand, intensifying the sterilizing 
effect. 

It is another object of the present invention to pro 
vide an apparatus in which the collector for the ozon 
ized gas and ?uid can be eliminated. 

It is still another object of the present invention to 
provide an apparatus in which ozone and ?uid are 
mixed within a radiation chamber so that ozone produc 
tion continues as the ozone disinfects. . 

In accordance with the inventive concept, ozonized 
gas emerging from the channels of the radiation cham 
ber is fed back into the radiation chamber by adding the 
gas to the ?uid streaming through the space between 
the outer and inner casing. Consequently, a collector 
for the ozonized gas and the irradiated ?uid is no longer 
required. In accordance with the invention, the steril 
ized ?uid is withdrawn by way of a tap provided at the 
outlet of radiation chamber. After adding it to the ?uid, 
the ozonized gas is subjected to renewed ultraviolet 
radiation. As a result, the ozonization is intensi?ed, and 
therefore the sterilizing effect is improved. 
The inventive concept includes returning ozonized 

gas to a radiation chamber by adding the ozonized gas 
to ?uid entering the space between the outer and inner 
casings of the radiation chamber. The use of a three 
way valve in another embodiment of the invention 
permits a relatively broad range of variation in the ster 
ilizing effect while also making possible a further devel 
opment of the inventive concept. The operation of a 
three-way valve allows at least portions of the ozonized 
gas to also ?ow through the channel between the inner 
casing and the source of radiation. This three-way valve 
can be manually manipulated or automatically regu 
lated, for example by negative feedback. 

Generally, the gas which is ozonized is air. 
It is particularly advantageous to provide the appara 

tus with at least two radiation chambers which are 
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2 
connected in series in accordance with the ?ow of the 
?uid. In this embodiment the recirculating conduit leads 
from the radiation chamber at the end of the series to 
the radiation chamber at the beginning of the series and 
through which the gas ?rst ?owed. 
A still further embodiment'of the invention provides 

at least one baf?e plate in the space between the outer 
and inner casing for the purpose of intensifying the 
sterilizing effect and also increasing the dwell time of 
the ?uid in the radiation chamber. The baf?e plate is 
preferably in the form of a helix; the helical form has the 
effect of imparting a twisting movement to the ?uid. 
The novel features which are considered as charac 

teristic for the invention are set forth in particular in the 
appended claims. The invention itself, however, both as 
to its construction and its method of operation, together 
with additional objects and advantages thereof, will be 
best understood from the following description of spe 
ci?c embodiments when read in connection with the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWING 

The single FIGURE is a schematic illustration of a 
preferred embodiment of the invention. 

DESCRIPTION OF A PREFERRED 
EMBODIMENT 

The single FIGURE illustrates a preferred embodi 
ment of the inventive apparatus for sterilizing of ?uid. 
The apparatus includes two ultraviolet radiation cham 
bers 1, 2 which are connected in series in accordance 
with the ?ow of the ?uids which are to be irradiated. 
An interchangeable source of ultraviolet radiation 4, 4a 
is provided within each of the radiation chambers 1, 2. 
The source of ultraviolet radiation 4, 4a is preferably a 
low pressure mercury vapor lamp; these are known per 
se. 

In radiation chamber 1, the source of radiation 4 is 
spaced from and surrounded by a cylindrical housing 5. 
The housing 5 includes an inner casing 29 permeable to 
ultraviolet radiation and bounding a channel 6 with the 
source of radiation 4, and an outer casing 30 surround 
ing the inner casing 29 and forming a treating space 3 
therewith. The casings of the housing 5 are preferably 
made of pure quartz glass. The space between the 
source 4 and the inner casing 29 (e.g., the width of the 
channel 6) is chosen in accordance with the desired 
efficiency of the radiation and/or the required wave 
lengths of radiation bombardment. 
The ?uids which are to be sterilized are fed into the 

radiation chamber 1 by way of the supply station 8, and 
preferably through the intermediary of a ?lter 9. The 
?lter 9 removes from the ?uid those substances and/or 
particles which would interfere with the permeability of 
the ?uid to radiation of the desired wave range. The 
?uid arrives for a time inside the space 3 between the 
outer 30 and inner casings 29 of the housing 5, and ?ows 
from top to bottom in the ?rst radiation chamber 1. The 
?uid in the radiation chamber 1 is subjected to bacteri 
cidal ultraviolet radiation of wavelengths within the 
range of 2000 to 3000 A, particularly radiation of the 
wavelength of 254 nanometers. Radiation within this 
range is capable of radiating across the channel 6, pene 
trating the inner casing 29 of the housing 5, and irradiat 
ing the ?uid. 

In accordance with the preferred embodiment, a 
second radiation chamber 2 may be connected to radia 
tion chamber 1. Radiation chamber 2 includes a source 
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of radiation 4a spaced from and surrounded by a hous 
ing 50. The housing 50 includes an inner casing 29a 
permeable to ultraviolet radiation and bounding a chan 
nel 7 with the source of radiation 40 and an outer casing 
30a surrounding the inner casing 290 and forming a 5 
treating space 3a therewith. The casings 29a, 300 are 
preferably made of pure quartz glass. The space be 
tween source 4a and inner casing 29a is chosen in accor 
dance with the desired ef?ciency of radiation and/or 
the required wavelength of radiation bombardment. 10 
The ?uid 10 which is subjected to the sterilizing ef 

fect of ultraviolet radiation in the ?rst radiation cham 
ber l arrives in the treating space 3a of the second radia 
tion chamber 2 by way of a conduit 11. This ?uid is 
irradiated in the second radiation chamber 2 yvith ultra- l5 
violet radiation of wavelengths 2000-3000 A, particu 
larly 254 nanometers and leaves the chamber 2 by way 
of the tap 24. A ?lter 25 can be connected to this tap; the 
?lter 25 could be, for example, an active carbon ?lter. 
A gas in which ozone can be formed (for example, air 20 

or another gas containing molecular oxygen) is added to 
the ?rst radiation chamber 1 by way of an intake or inlet 
13. An air compressor 14 or the like is preferably pro 
vided to conduct the~gas into the radiation chamber 1. 
In order to improve the ozonization effect, the gas is 25 
preferably cooled. For this purpose, a cooler in the form 
of a Peltier element 27 or the like can be connected to 
the air compressor 14. The gas arrives in the ?rst chan 
nel 6 by way of a conduit 17 penetrating the chamber 
cover 16 at the point 17. 30 
As it travels downwardly in the channel 6 towards 

the outlet 18 of radiation chamber 1, the gas is exposed 
to wavelengths of ultraviplet radiation within the range 
of about 1800 to 2000 A, but particularly the wave 
length of 185 nanometers. This radiation ozonizes the 35 
gas. The ozonized gas streams from the bottom of radia 
tion chamber 1 into the bottom of radiation chamber 2 
by way of conduit 19. In radiation chamber 2, the gas 
travels upwardly through channel 7, in which the gas is 
subjected again to irradiation by the wavelengths of 40 
ultraviolet radiation within the range of about 1800 to 
2000 A, particularly 185 nanometers. Finally, the gas is 
conducted into conduit 20. Conduit 20 is connected to 
conduit 31 which leads back to the supply station 8 for 
the ?uid. In supply station 8, the ozonized gas passing 45 
through conduits 20 and 31 is mixed with the ?uid 
which is to be irradiated. By this mixing and the subse 
quent irradiation of the ozonized gas and the ?uid, the 
sterilizing effects of ozone and ultraviolet radiation are 
combined. Of course, the ozonized gas can be intro- 50 
duced into the ?uid spaces of radiation chamber 1 at 
points other than supply station 8. 
The ozonized gas present in the conduit 20 can be 

resupplied once or even repeatedly to the channels 6 
and 7 and thereafter recirculated to conduit 20 and fed 55 
into the ?uid by means of a three-way valve 26 installed 
in the conduit 20. The three-way valve 26 can be auto 
matically regulated by means of a solenoid valve 27 or 
the like. It is also within the inventive concept to feed 
only a portion of the ozonized gas again into channels 6 60 
and 7 and to introduce the other portion directly into 
the ?uid. 

Helixes 28, 280 or the like are arranged within the 
spaces 3, 3a between the outer 30, 30a and inner 29, 29a 
casings of each of the radiation chambers 1, 2. These 65 
helically-shaped baf?e plates 28, 28a contribute to the 
production of a spinning motion in the ?uid. This spin 
increases the dwell time of the ?uid in the radiation 

4 
chambers l, 2 and correspondingly improves the steril 
izing effect. Of course, in special cases, even more radia 
tion chambers can be connected parallel to each other. 

It will be understood that each of the elements de 
scribed above, or two or more together, may also ?nd a 
useful application in other types of constructions differ 
ing from the types described above. 
While the invention has been illustrated and de 

scribed as embodied in an apparatus for sterilizing ?u 
ids, it is not intended to be limited to the details shown, 
since various modi?cations and structural changes may 
be made without departing in any way from the spirit of 
the present invention. 
Without further analysis, the foregoing will so fully 

reveal the gist of the present invention that others can 
by applying current knowledge readily adapt it for 
various applications without omitting features that, 
from the standpoint of prior art, fairly" constitute essen 
tial characteristics of the generic or speci?c aspects of 
this invention. 

I claim: 
1. An apparatus for sterilizing ?uids, comprising a 

radiation chamber which comprises in combination, a 
source of ultraviolet radiation; a housing including an 
inner casing permeable to ultraviolet radiation and sur 
rounding said source and bounding with the same a 
channel, and an outer casing surrounding said inner 
casing and forming a treating space therewith; means 
for conducting a stream of gas containing molecular 
oxygen through said channel for exposure to said ultra 
violet radiation to produce an ozone-enriched gas; 
means for conducting a ?uid through said treating space 
so as to become sterilized by the ultraviolet radiation; 
means for introducing at least a portion of said ozone 
enriched gas from said channel into said treating space 
to become united with said ?uid, whereby said intro 
duced portion of ozone-enriched gas is again exposed to 
ultraviolet radiation in order to produce an increased 
content of ozone in said ozone-enriched gas and an 
additional sterilizing effect in said ?uid; means con 
nected to said channel for recirculating at least a portion 
of said ozone-enriched gas into said channel; and valve 
means connected to both said introducing means and 
said recirculating means and to said channel, said valve 
means being operative for selectively conducting de 
sired portions of said ozone-enriched gas from said 
channel to said introducing means and said recirculating 
means, respectively. 

2. An apparatus as de?ned in claim 1, said valve 
means comprising a three-way valve. 

3. An apparatus as de?ned in claim 1, wherein said 
?uid conducting means includes an inlet conduit which 
is open into said treating space, said introducing means 
including a further conduit which communicates with 
and is open into said inlet conduit of said ?uid conduct 
ing means. - 

4. An apparatus as de?ned in claim 1; further com 
prising another substantially similar chamber; means 
connecting said channel to a corresponding channel 
within said other radiation chamber for conducting said 
ozone-enriched gas from said radiation chamber to said 
other radiation chamber; and means connected to said 
corresponding channel for returning said ozone 
enriched gas back into said radiation chamber. 

5. An apparatus as de?ned in claim 4, said returning 
means being connected to said introducing means. 

6. An apparatus as de?ned in claim 1; further com 
prising an interrupted baf?e within said treating space. 
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7. An apparatus as defined in claim 6, said baffle is a cooling said stream of gas prior to entry of said stream 
helix so as to impart a spin to said ?uid. of gas Into sald channel‘ 

. _ 9. An apparatus as de?ned in claim 8, said cooler 
8. An apparatus as de?ned in claim 1; further com- comprising a Peltier element 

prising a cooler connected to said conducting means for 5 * " * * * 
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